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WHAT IS CL AIMED IS: 
, ,. A protein having^.no acid sequence that ,s substantia,,, ^'ar » - of 
2 SEQ ID NO.3. <" * 

, 2. The prote.n of Cairn 1 having .he amino acid sequence of SEQ ID NO:3. 
3 . The prote.n of Cairn 1 p>r,„ed .o exh.bt. a single protein band on 7% SDS- 



i 

2 PAGE 



14 . The protein of Claim 1 comprising a converted cysteine. 

, 5 . The protein of Cairn 4 v^rein the converted cysteme is an abated cysteine. 

, 6 . The protein of Cairn 4 whU the converted cystetne ,s a cysteine substituted 

2 with an alternative polar neutral am'.no acid. 

, 7 The protein of Claim 6 wheW the alternative polar neutral amino acid is selected 

2 from the group consisting of a glycine, a serine, and a threonme. 

, , The protetn of Claim 4 comprising three converted cysteines, wherem the 
2 converted cysteines are Cystetne ,55,|cys,eine 440. and Cysteine 492. 

, The protein of Claim Sphere* the^ree converted cysteines are alkylated 

2 cysteines. 

, 10 . The protein of Catm 9 comprising a pnosphorv.ated tyros.n. a, ryrosme 701 . 

, , , . The protein of Cairn 10 punfied to exhtbt. a smg.e protetn band on 7% SDS- 

2 PAGE. 

, 12 A pur ,ficd N-termina, pepttde fragment of a Stat protein having an amino acid 

2 sequence substantially similar to SEQ ID NO:4. 
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, 13 . The purified Nomina, „ep,ide fragment of Claim 12 havng an amino acd 

2 sequence of SEQ ID NO:4. 

, ,4 A nucleic acd that comprises a nucleotide sequence that codes for the e.press.o, 

\ of a scared S,= pro.ein havmg an am.no acid sequence ma, is suhstantrally srm.lar ■„ 

3 that of SEQ ID NO:3. 

, , 5 . The nucleic acid of Claim ,4 wherein the nudeotide sequence is SEQ ID N0:5. 

, 16 A nucleic acid comprising a nucleotide sequence encoding the N -terminal peptide 

\ fragment of a Sta, protein having an amino acid sequence substantially s.m.lar to SEQ 

3 NO:4. 

, 17 . The nucleic acid of Claim 16 wherein the nucleotide sequence is SEQ ID N0:6. 
, „ A method of separating the phosphorylated form of a protein from the 

3 form of the protein and the nonphosphorylated form of the prote.n bmd to hepartn 

' aSa '° Se ; b) eluting the phosphorylated form of the protern and the nonphosphorylated 

, form of the protein from the heparin agarose as a function o, salt concentration; 

9 wherem the nonphosphorylated form of the protein elutes prior to the 

in nhosDhorvlated form of the protein; and 

" ' Irein the protein ,s selected from the group consisting of a Stat prorem and a 

12 truncated Stat protein. 

, 19 . The method 0, Claim 18 wherein e.uttng the heparrn agarose as a funcuon of salt 

Z concentration is performed with a salt gradient. 

, 20 The method of Claim 18 wherein the protern ,s a Sta, protein having an amino 

2 acd sequence seleced from the group consrs.ing of SEQ .0 NOtl and SEQ ID 
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, 2 1 . The method of Claim 18 wherein the protein is a truncated Stat protein having an 
2 amino ac.d sequence substantially similar to SEQ ID NO:3. 



, . The method of Claim 18 wherein elating the heparin agarose as a function of salt 
concentration is performed stepwise with an approximately 0,5 M monovalent salt elution 
■p followed by an approximately 0.4 M monovalent salt elation step; and wherein the 
iphosphorylated form of the protein elutes with the first step and the phosphorated 
5 form of the protein elutes with the second step. 



1 22. 

2 coi 

3 step 

4 um 



1 23. 



The method of Claim 22 wherein the protein has a converted cysteine. 



x 24 The method of Cairn 23 wherein the prote.n is a Stat protein having an amino 
2 acid sequence selected from the group consisting of SEQ ID NO:l and SEQ ID NO:2. 



1 
2 



1 26 
2 



25. The method of Claim 23 wherein the protein is a truncated Stat protein having an 
amino acid sequence that is substantially similar to SEQ ID NO:3. 

A method of preparing a purified alkylated Stat protein comprising: 
(a) placing an expression vector containing a nucleic acid encoding a Stat 

3 protein into a compatible host cell, wherein the Stat protein is expressed; 

4 (b) growing the compatible\host cell; 

5 (c, releasing the expressed Stat protein from the host cell; 

6 (d ) alkylating a cysteine of the expressed Stat protein, wherein the cysteine ts 
" - „._.i-*~i c*o* ^ntpin iQ formed; and 
7 

8 

9 alkylated Stat protein. 

, 27 The method of Claim 26 wherein the Stat protein has an amino acid sequence 
2 selected from the group consisting of SEQ ID NO: 1 , and SEQ ID NO:2. 

1 28. The method of Claim 27 further comprising the step of phosphorating the 

2 alkylated Stat protein. 

, 29 . The method of Claim 27 where.n said alkylating is performed by incubating the 



(d) alkylating a cysteine of the expressed Stat protein, wherein the cysteine ts 
involved in mtersubunn aggregation, and wheretn an alkylated Stat protein is formed; and 

(e) isolating the alkylated Stat protein; wherein said isolating yields a purified 
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2 Stat protein with N-ethyl maleimide. 

{ 30 A method of preparing a purified alkylated truncated Stat protein comprising: 

(a) placing an expression vector containing a nucleic acid encoding a truncal 



3 S,„ pro.ein in.o a compare hos. cel., where.n .he .runca.ec! S.». pro,e,n » expressed; 

4 (b) growing the compatible host cell; 

5 (c) releasing the expressed truncated Stat protein from the host cell; 

6 (d) alleviating a cysteine of the expressed truncated Stat protein, wherem the 

7 cysteine ts involved in intersubunit aggregation, and wherem an alkylated truncated Stat 

8 protein is formed; and t 

9 (e) isolating the alkylated truncated Stat protein; wherein said isolating yields 

10 a purified alkylated truncated Stat protein; 

n wherein the truncated Stat protein has an N-termmal sequence that is substantially 

,2 similar to the N-temunus of the corresponding Stat protein following the cleavage of the 

13 proteolytic sensitive N-termina. domain from the corresponding Stat protein; and 

14 wherein the carboxyl terminus of the truncated Stat protein extends at least to the 

15 phosphorylatable tyrosine required for homodimerization. 

! 31 The method of Claim 30 where* about 40 to 50 mg of purified alkylated 

2 truncated Stat protein can be obtained from 6 liters of starting culture. 

! 32. The method of Claim 30 further comprising the step of phosphorating the 
alkylated truncated Stat protein. 



1 33. 



The method of Claim 32 wherein the truncated Stat protein has an amino acid 



7 



sequence that is substantially similar to SEQ ID NO;3 



! 34 A method of preparing a purified substituted Stat protein comprising: 
2 (a) placing an expression vector into a compatible host cell, wherem the 



expression vec.or con,ains , nuCeic acid encoding a subs.im.ed S.a. protein .ha. has an 
ai.er„,.ive polar neu.ra. amino acid subs.nu.ed for a eys.e.ne of the S.a, pro.e.n. whe„, 
,he c,s,e,ne is involved ,n in.ersubuni, aggreganon. and wherein ,he subs.i.u.ed S.a, 

6 protein is expressed; 

7 (b) growing the compatible host cell; 
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8 (c) releasing the expressed subst.tuted Stat protein from the host cell; and 

9 (d) isolating the substituted Stat protein; wherein said isolating yields the 

10 purified substituted Stat protein. 

1 35 The method of Claim 34 wherein the Stat protein has an amino acid sequence 

2 selected from the group consisting of SEQ ID NO: 1 and SEQ ID NO:2. 

t 36. The method of Claim 34 further comprising the step of phosphorating the 

2 substituted Stat protein. 



The method of Claim 34 wherein the alternative polar neutral amino acid is 
2 selected from the group consisting of a glycine, a serine, and a threonine. 



1 37 



! 38 A method of preparing a purified substituted truncated Stat protein comprising 
2 (a) placing an expression vector into a compatible host cell, wherem the 



expression vector contains a nucleic acid encoding a substituted truncated Stat protein that 
has an a.ternative polar neutral amine, acid substituted for a cysteine of the truncated Stat 
protein, wherein the cysteine is involved in intersubunit aggregation, and wherein the 

6 substituted truncated Stat protein is expressed; 

7 (b) growing the compatible host cell; 

g (c) releasing the expressed substituted truncated Stat protein from the host 

9 cell; and 

10 (d) isolating the substituted truncated Stat protein; wherein said isolating 

1 1 yields the purified substituted/ Stat protein; 

12 wherein the truncated Stat protein has an N-terminal sequence that is substantially 
, 3 s^lar to the N-terminus of the corresponding Stat protein following the cleavage of the 

14 proteolytic sensitive N-term,nal domain from the corresponding Stat,prote,n; and 

15 wherein the carboxyl terminus of the truncated Stat protein extends at least to the 

16 phosphorylatable tyrosine required for dimerization. 

1 39. The method of Claim 38 wherein about 40 to 50 mg of purified substituted Stat. 

2 protein can be obtained from 6 liters of starting culture. 



1 40. 



The method of Claim 38 further comprising the step of phosphorating the 



1 41 



2 
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substituted truncated Stat protei^i. 

The method of Claim 40 wherem the truncated Stat protein has an amino acid 
sequence that is substantially similar to SEQ ID NO:3. 



! V A method for identifying: a drug that enhances or diminishes the ability of STAT 
2 protein dtmers to tnduce the expression of a gene operably under the control <*^™»«< 
3 



JJIUIWIH uiiiiwu -~ * . . 

containing at least two adjacent weak binding sites for STAT protein dimers compnsmg: 

(a) measuring the level of expression of a first reporter gene and a second 
reporter gene contained by a host cell in the presence and absence of a prospective drug; 
wherein the first reporter gene is operably linked to a first promoter contaimng at least 
two adjacent weak binding sites for STAT protein dimers, and the second reporter gene ,s 
operably linked to a second promoter comprising at least one strong binding site for a 
STAT protein dtmer; wherein the binding of STAT protein dimers to the two adjacent 
weak binding sites induces the exptession of the first reporter gene, and wherem the 
binding of the STAT protein dimer to the strong binding site induces the expression of the 
second reporter gene; and wherein the host cell contains STAT protein d.mers; 



4 (a) 
5 
6 
7 
8 
9 
10 
11 

, 3 (b) comparing .he level of expression of the first reporter gene with that of the 

,4 second reporter gene in the presence and absence of the prospective drug, wherem when 

15 

16 



the presence of the prospective drug results in an increase in the level of expression of the 

1U first reporter gene but not that of the second reporter gene, the prospecttve drug .s 

17 identified as a drug that enhances the ability of STAT protein dimers to tnduce the 

18 expression of a gene operably under the control of a promoter containing at least two 

19 adjacent weak binding sites for STAT protein dimers; and when the presence of a 

20 prospective drug results in a decrease in the level of expresston of the first reporter gene 
-> . but not that of the second reporter gene the prospective drug is identified as a drug that 
,2 inhibits the ability of STAT protein dimers to induce the expresston ,of a gene operably 

23 under the control of a promoter containing at least two adjacent weak bmding s.tes for 

24 STAT protein dimers. 

! 43. The method of Claim 42 wherein the host cell is a mammalian cell. 

1 44 The method of Claim 42 wherein the first reporter gene is contamed by a first host 

2 cell, and the second reporter gene is contained by a second host cell; and wherem the first 



# 
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3 hos, cell and second hos, cel. he* contain STAT protein dimers. 



, 45 The me.hod of Claim 42 where.n .he weak STAT binding si.es are selec.ed from 

2 ,he group consisting of si.es present in ,he regulator, regtons of the M.G gene, the c-fos 

3 gene and the interferon-7 gene. 



1 

2 

4 
5 
6 



46 A method for identifying a drug ,ha. modulates the ability of adjacent STAT 
protein dimers to tmerac, and bind .<» adjacent DNA binding sites compr.s.ng: 

„ measuring .he level of expression of a reporter gene ,n , firs, hos, cell ,n 
me presence and absence of a ,es. compound, wherein ,he firs, host cell contatns a 
" ne operabl, linked to a promoter comprising a, leas, ... adjacent weak bmdtng 
Z for I STAT protein dime, such that blndtng of the dimers ,„ the promoter causes 
7 expression of the reporter gene; 

b) measuring ,he level of expression of a reporter gene ma second hos, cel. 
m the presence and absence of ,he test compound, where.n the second hos, ce.. contatns ; a 
, ortlr gene operably Unked ,0 a second promoter eomprrsing a, leas, ™— 

12 expression of the reporter gene, and 

c) comparing ,he level of expression of the reporter gene m the first host cell 

14 in the presence and absence of the tes, compound with the level of expression of the 
report r gene ,„ ,he second hos, cell in the presence and absence of the test com ound, 

6 wherein a tes, compound which causes an increase in the level of expression of the 

I!,; gene in sa. first hos, eel, bu, no, in said second hos, cell ,s identified as a drug 

1 , reporter gene compound 

,8 that enhances the interaction between adjacent STAT protein dim 

which causes a decrease in ',he level of expression of ,he reporter gene ,n ,he firs, hos, 

:„ ;:: i in ,„= ^ h os, ^ > , . dm 6 *« ***** — 

21 adjacent activated STAT dimers. 

j „. The me,hod of Claim 46 wherein ,he f„s, hos, cel. and second hos, cel. are 

2 mammalian cells. 

j 48 The method of Cairn 46 wherein the weak STAT binding si.es are seleced from 

2 ,he group consisdng of si,es present ,n the regulatory regtons of the M,0 gene, ,he c-fos 

3 gene and the interferon-7 gene. 
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1 49 

2 
3 



if < ntifvin* a drug that modulates the ability of adjacent STAT 
49 A method tor identifying a drug uw „ ri<: : na . 

■ hinri to adjacent DNA binding sites comprising. 

, DNA binding sues ,n the P-nce and ^ lhe fragm e», ,„ . 

w measuring the bindmg a^y - P ^ ^ ^ 

7 nucleic acid comprising a single slrong STAT bmdmg 

8 the test compound: and , presence and 

c) comparing the binding Jffim.y measured ,n step (a) P 

„ , the test compound with the btnding affm,., measured in step (b, n .be 
,0 absence of the est com ^ ^ ^ causes a „ 

, 1 presence and absence of the test compo. ^ 

B tncrease ,n the bmdmg - -aeon between accent 

14 aC " Va,ed "™l' p ( a, bu, no. in the binding »ffmi.y measured in step (b, ,s 

i: — — — — • 

comprising -he N — domain, to a nucleic actd complacent wea, 
• ■ ,hP presence and ahsence of a test compound, 
! T 5 — - Ling affinKy of a — - - — 

6 7 , ack ,„g 1 N -,eIina, doLn w,h the nucleic acid ,n the presence and absence of .he 

8 test compound; and presence and 

, c) comparing the binding affinity measured m step (a) « P 

a with the binding affinity measured in step (b) in the 

10 absence of the test L*. a ,es, compound which causes an 

, , presence and absence of the test comp . ^ 

12 ,„crease in .he bmdmg the ,_,,„„ between ad.acent 

,4 ac.ivated STAT d.mer, ^ ^ „ 



• ♦ 
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! 5 1 A method for identifying a drug that modulates the ability of adjacent STAT 

2 protein dimers to interact and bind to adjacent DNA binding sites comprising measuring 

3 the ability of a f.rst preparation of a fragment of STAT protein d.mer comprising the N- 

4 terminal domain to b.nd to a second preparation of a fragment of sa.d STAT protein 

5 comprising the N-tenxnnal domain in the presence and absence of a test compound 

6 wherein a test compound which increases the ability of the first preparation to bind to the 

7 second preparation ,s identified as a drug that enhances the interaction between adjacent 

8 activated STAT dimers, and a test compound which decreases the ability of the first 

9 preparation to bind to the second preparation is identified as a drug that inhibits the 

10 interaction between adjacent activated STAT dimers. 

! 52. The method of ClaimM wherein either said first preparation or said second 
2 preparation is labeled. 

! 53. The method of Claim 51 wherein said first preparation and said second preparation 

2 are labeled. 

, 54. The method of claim 51 wherem said firs, preparation is bound to a so,id support. 
, 55 The method of Claim 54 wherein said second preparation is labeled. 



